Abstract In urethane-anesthetized and vagotomized rabbits, electrical stimulation of the afferent renal nerve (RN) elicited reflex changes in renal nerve activity (RNA) and arterial pressure (AP). The responses were attributable mostly to excitation of nonmyelinated afferent fibers, although, in about 30% of the animals, they were contributed slightly by myelinated afferents. In about 70% of rabbits, the peristimulus time histogram (PTH) of RNA following stimulation of the RN consisted of a long-lasting inhibitory (I) component occasionally accompanied, during its recovery phase, by a transient excitatory (E) component. In these animals, tetanic stimulation of the RN resulted in a depressor response, either alone or, if an E component was present in the PTH, followed by a slight pressor response. In the remaining rabbits, the PTH was composed exclusively of an E component and tetanic stimulation caused a pressor response. Stimulation of the RN evoked reflex changes in cardiac sympathetic discharges comparable to that of RNA, whereas the change in cervical sympathetic discharges was much smaller. The sympathetic response remained intact after a total transection of the rostral medulla near the ponto-medullary junction; the I component was even augmented. However, it usually disappeared following a transection at the high cervical cord. Bilateral lesions of the nucl. tractus solitarius (NTS) near the obex failed to appreciably affect the response. Among chemical and mechanical stimuli examined, nociceptive stimulation of the kidney elicited a sympathetic response comparable to that following nerve stimulation. In conclusion, the renal-sympathetic reflex in rabbits (1) originates predominantly from nonmyelinated afferent renal fibers activated effectively by nociceptive stimulation applied to the kidney; (2) depends critically on medullary structures other than the NTS; and (3) evokes changes of the same temporal pattern but of nonuniform magnitude in sympathetic discharges to different organs.
The renal sympathetic nerve contains afferent fibers that respond to various chemical and mechanical stimuli applied to the kidney, either directly to the parenchymal tissue or by way of the artery, vein and ureter (NIIJIMA, 1971; RECORDATI et al., 1981; KoEPKE and DIBONA,1985) . Activation of such fibers gives rise to diverse responses that involve changes in arterial pressure (AP) (AARS and AKRE, 1970) , heart rate (USDA et al., 1967) , renal sodium and water excretion (Moss, 1982) and renin release (GRANDJEAN et al., 1978) . Since these responses are mediated or modified by efferent sympathetic discharges to the kidney as well as to other organs, detailed knowledge of the renal-sympathetic reflex is essential for the understanding of these complex responses to stimulation of the renal nerve.
A characteristic feature of the reflex elicited by activation of renal afferents is variability of the effector response among different animal species or even among individuals of the same species. For example, electrical stimulation of the afferent renal nerve elicits a pressor response in some species (AsTROM and CRAFOORD,1968; PATEL and KNUEPFER, 1986) , whereas predominantly a depressor response in others (USDA et al., 1967; AARS and AKRE, 1970) . With this diversity of responses in mind, we investigated the overall properties of the renal-sympathetic reflex in anesthetized rabbits.
Specifically, we sought (1) to identify the fiber group of the afferent renal fibers responsible for the sympathetic response; (2) to observe the temporal pattern of sympathetic responses and its variability among individuals; (3) to compare the magnitude of reflex responses among sympathetic nerves innervating different organs; (4) to separate the spinal and supraspinal components of the sympathetic response; and (5) to determine the type of stimulus that elicits the renal-sympathetic reflex. To our knowledge, a comprehensive analysis of the renal-sympathetic reflex in rabbits has not been reported so far.
MATERIALS AND METHODS
Prepartion of an . imals. These studies were performed on 62 adult albino rabbits (New Zealand White) of both sexes weighing between 2.6 and 4.4 kg which were anesthetized with an intravenous administration of ethyl carbamate (urethane, 1 g/kg). The trachea was cannulated and a polyethylene catheter was placed in the abdominal aorta via the femoral artery. The animals were paralyzed with gallamine triethiodide (initially 30 mg for each animal, iv.; thereafter 10-20 mg/h, iv.) and ventilated with a gas mixture of 20% 02 and 80% room air. Body temperature was maintained between 37-38°C by a heating pad and infrared lamp controlled by a thermoregulatory unit. After preparatory surgical procedures, the animal was usually fixed to a stereotaxic frame in a prone position. In all the animals the vagus nerve was cut in the neck on both sides.
Measurement of cardiovascular variables and renal nerve activity. Instantaneous and mean APs and heart rate were monitored continuously in all experiments. AP was recorded by a strain-gauge transducer (Nihon Kohden, MPU-0.5) from the femoral arterial catheter. Heart rate was computed from the AP pulse by a tachometer (Nihon Kohden, AT-600G).
Right and left renal nerves were approached retroperitoneally through a flank incision on each side and prepared for electrical stimulation and recording of nerve activity. To record efferent discharges of the renal nerve, the central cut end of the right renal nerve was placed on bipolar Ag hook electrodes connected to an amplifier and displayed on an oscilloscope (Tektronix, 5113). The lower and higher cut-off frequencies of the recording system were 100 and 5,000 Hz, respectively. The multifiber renal nerve activity (RNA) was converted into standard pulses by a window discriminator (Nihon Kohden, EN-601J), the threshold of which was set slightly above the noise level. The discharge frequency was counted by a frequency counter with a bin width of 1 s and then displayed on a polygraph.
RNA was usually stored in a tape recorder (TEAL, 31R) together with instantaneous AP, ECG (lead II), and timing pulses of stimulation. RNA responses were usually summed over 64-128 successive sweeps with a data processing computer (Nihon Kohden, ATAC-450) and displayed on an X Y plotter (watanabe, WX4531) to obtain a peristimulus time histogram. In some experiments, the left cervical and cardiac sympathetic nerves were prepared for recording efferent multifiber discharges.
The magnitude of the sympathetic response was quantitated as follows (TERui et al., 1981) . First, the area above or below the prestimulus control level was divided by the duration of the response to calculate the average magnitude of the response as a change in sympathetic nerve activity from control. This value was then divided by sympathetic nerve activity during the prestimulus period in order to normalize the response magnitude with respect to the level of spontaneous sympathetic nerve activity.
Stimulation of renal and aortic nerves. The central cut end of the left renal nerve was placed across a pair of Ag electrodes spaced 2-5 mm apart. Electrical stimuli were square-wave pulses of 0.2-0.5 ms duration delivered to the animal from a pulse generator (Nihon Kohden, SEN 7103) through an isolation unit. The stimulus frequencies were between 1 and 200 Hz and the stimulus intensity usually ranged from 0.3 to 20 V. Appropriate combinations of stimulus parameters were chosen to optimally activate reflex responses arising from A-and C-fibers of renal afferents (see RESULTS). In some experiments, the afferent volley elicited by stimulation of an afferent renal nerve was minitored. Another pair of electrodes was attached usually to the white ramus of the 1st lumbar segment.
The right or left aortic nerve was identified in the neck and isolated from surrounding tissue. The central cut end of the prepared aortic nerve was stimulated as in the renal nerve. Aortic nerve A-fibers were activated selectively, by setting the stimulus intensity below 3 V.
Chemical and mechanical stimulation of the kidney. In 9 animals, the left kidney was exposed retroperitoneally through a left flank incision. For an intrarenal arterial injection of various drugs, a thin polyethylene catheter (o.d. 0.6 mm) was inserted into the left renal artery through the left inferior suprarenal artery. A short segment of the renal artery was further exposed to allow a complete occlusion by an arterial clamp. A double lumen catheter (o.d. of each catheter was 1.5 and 0.6 mm, respectively) was placed in the left ureter close to the renal pelvis and remained opened to allow a free urine flow. Through the inside catheter, drugs were administered intrapelvically. The intrapelvic pressure was monitored by a transducer connected, near the kidney, to the sidearm of the outside catheter. Application of ureteral pressure and backward flow of urine were both achieved by lifting up the free end of the outside catheter.
Chemical stimulation consisted of administration of the following agents in volumes of 0.1-0.5 ml of solutions: KCl (2.0 and 15.0%), NaCI (0.9 and 5%), noradrenaline (0.5-50 µg), acetylcholine (0.5 and 50 jig), acetic acid (3 and 5%), bradykinin (0.25-50 jig), and capsaicin (2.5-150 µg). Capsaicin was dissolved in a solution consisting of 0.9% of NaCI (80%), ethanol (10%), and TWEEN 80 (10%). The other substances were dissolved in distilled water. When a drug was administered into the renal artery, the renal vein was temporarily occluded to facilitate a better access of the drug to the parenchymal tissue of the kidney while preventing the drug from reaching the systemic circulation.
Mechanical stimulation was accomplished by one of the following maneuvers: occulusion of the renal artery or vein for no more than 2 min, raising the ureteral pressure up to 50 mmHg with saline or urine, and punctate stimulation of the surface of the kidney by the head of a cotton bud.
Statistical analysis. Results were expressed as mean + S.D.
RESULTS
A-and C-groups of renal afferent fibers and their reflexogenic action As the intensity of the single pulse stimulus applied to the renal nerve near the hilus was increased, 2 groups of deflections appeared in the compound action potential recorded from the white ramus communicans of the 1 st lumbar segment. The first group of deflections, observed in 6 out of 11 animals examined, was characterized by a short onset latency, low threshold voltage and a fixed size which appeared in the all-or-none manner (Fig. l A) . With the fixed pulse width of 0.2 ms, these deflections had the onset latency of 3-15 ms and the threshold of 0.37-3.0 V. Their conduction velocity, estimated as the latency-to-peak divided by the distance of the shortest path along the nerve network between the stimulating and recording electrodes, ranged between 4.3 and 13.2 m/s (mean 8.4 m/s; n = 6).. These deflections thus represented A-fibers.
On the other hand, the second component appeared in all 11 instances examined ( Fig. l B) . It consisted of a single deflection which remained after an intravenous injection of hexamethonium bromide (8 mg/kg, i.v.). With the fixed pulse width of 0.5 ms, its onset latency was 30-50 ms and the threshold was 2.5-5 V. Since its estimated conduction velocity, determined as explained above, was between 0.6 and 1.5 m/s (mean 1.0 m/s; n= 11), this component was derived from C-fibers. Thus, as in cats (CALARESU et al., 1978) and rats (KNUEPFER and SCHRAMM, 1985) , afferent renal fibers in rabbits consisted of myelinated (A) and nonmyelinated (C) groups of fibers, although, when tested at the white lamus of the 1st lumbar segment, the former group was confirmed electrophysiologically only in about half of the instances.
The reflexogenic action of A-fibers was then examined in 24 rabbits. When the renal nerve was stimulated by 10 pulses of 3V and 0.2 ms duration at 100 Hz to activate A-fibers, a reflex change in RNA was evoked in 9 animals (37.5%; Fig. IC) . In 8 out of 9 instances, the response consisted of an inhibitory component (I component), either alone (7 animals) or followed by an excitatory component (1 animal). In 1 instance, the response consisted of an excitatory component (E On the other hand, when the renal nerve was stimulated by 2-5 train pulses of 20-40 V and 0.5 ms width at 20 Hz to activate afferent C-fibers, the reflex change in RNA was elicited in 51 out of 54 animals examined (94.4%). The pattern of responses was various combinations of I and E components (Fig. l D; see below for further explanations). An appreciable response was evoked at frequencies above 5 Hz. The optimum frequency was around 20-80 Hz with the I component and 50-100 Hz with the E component. The magnitude of the sympathetic response, quantitated as explained in MATERIALS AND METHODS, was 2-10 times greater than that evoked by A-fibers. Thus, because of its consistency of appearance and conspicuous size, the sympathetic response in the following description, unless otherwise noted, referred to that elicited by C-fibers.
Reflex changes in renal discharges and arterial pressure
In 51 rabbits, the temporal pattern of the reflex change in RNA was determined by activating C-fibers of renal afferents by 2 to 5 rectangular pulses of 0.5 ms duration at a frequency of 20 Hz (Fig. 2) . In 16 animals (31.4%), the response consisted of an I component only, whereas in 12 animals (23.5%) it consisted exclusively of an E component. The onset latencies of these I and E components were, respectively, 313 + 60 (n = 39) and 504±75 ms (n = 35). In 22 animals (43.1 %), the I component was accompanied by an E component which occurred during the recovery phase of the I component.
In only 1 instance out of 51, there appeared an excitatory component preceding an I component, the pattern of sympathetic response regularly observed in cats (CALARESU et al. 1978) . Unlike other components, this short-latency E component with the onset latency of 110 ms remained after a total spinal transection at the C l level.
Within each animal the same temporal pattern of sympathetic responses was repeatedly elicited, unless surgical or pharmacological interventions were given to the brain. However, the size of each component could vary during the course of the experiment. Regardless of whether the right or left renal nerve was stimulated, the sympathetic response of the same temporal pattern and of a similar magnitude was produced in the renal nerve. When RNA was recorded simultaneously from the renal nerve of both sides in 4 animals, reflex responses of the same temporal pattern and of a similar magnitude were elicited on both nerves following stimulation of the afferent renal nerve. In these experiments, RNA was recorded, on the side of nerve stimulation, from a branch of the renal nerve. Furthermore, in urethaneanesthetized rabbits, the reflex sympathetic response was little affected by inhalation of 1 % of halothane. An intravenous administration of 25 mg/kg or more of pentobarbital markedly reduced the I component, although the E component remained intact.
To see whether the temporal pattern of the response of RNA in individual animals as classified above determined the response of AP, the renal nerve was stimulated by a l0-s train of pulse of 0.5 ms duration at 20 Hz with the intensity of 20V (Fig. 2) . In those animals whose response of RNA consisted exclusively of an I component, a fall in AP, by 25 + 14 mmHg (n = 7), was elicited (Fig. 2A2) . On the other hand, in 5 rabbits whose response of RNA consisted of an E component only, the stimulation produced a pressor response by 13±9 mmHg (n =5; Fig. 2C2 ). When the response of RNA consisted of an I component followed by an E component, the response of AP was either a small fall followed by a small rise, or no appreciable change (Fig. 2B2) . Thus, individual variations of the reflex change in AP in individual animals was accounted for in terms of the pattern on the RNA response.
Comparison of reflex responses of different sympathetic nerves
The relex change in sympathetic discharges following stimulation of the Y. SAEKI, N. TERUI, and M. KUMADA afferent renal nerve was not restricted to the efferent renal fibers. It was observed in other sympathetic nerves as well (Fig. 3) . In 5 rabbits, responses to left renal nerve stimulation was simultaneously recorded from left cervical, left cardiac, and right renal sympathetic nerves; their magnitudes were then compared.
In each animal, sympathetic responses of an identical temporal pattern but of different sizes were reflexly elicited in the 3 nerves examined. In 3 animals in which the response consisted of an I component alone, the decrease in nerve activity from the prestimulus control level (calculated as explained in MATERIALS AND METHODS) of cervical, cardiac, and renal sympathetic nerves averaged, respectively, 10.6, 50.6, and 45.4% of the control (n = 3). Thus, inhibition of cervical sympathetic nerve activity was much smaller than that of the other 2 nerves. Likewise, in 2 animals in which the response consisted of an I component followed by an E component, the E component of cervical sympathetic activity was smallest among the 3 responses, whereas that of the cardiac and renal sympathetic activity was comparable. It was confirmed that stimulation of the renal nerve brought about identical changes in RNA recorded from renal nerves of both sides (see above). Role of the spinal cord and the medulla oblongata in the renal-sympathetic reflex The role of the spinal cord and of the medulla oblongata was investigated in 15 rabbits by comparing the reflex sympathetic response to renal nerve stimulation before and after a total transection of the brain at the upper cervical cord or rostral medulla near the pontomedullary junction (Fig. 4) .
A spinal transection at the second cervical level totally eliminated the renalsympathetic reflex in 6 out of 11 rabbits. In the remaining 5 rabbits, activation of Cfibers of renal afferents by 3 pulses of 20V intensity and 0.5 ms duration at 20 Hz evoked only a small E component with the onset latency of 170±51 ms (n =5; Fig.  4B ). Thus, in the renal-sympathetic reflex in rabbits, the spinal component was either absent or, if present, much smaller than the supraspinal component.
The role of the medulla oblongata in the renal-sympathetic reflex was subsequently investigated in 6 rabbits. The brain stem was totally transected at the level 6-7 mm rostral to the obex near the pontomedullary junction. Following the transection, the I component of the reflex response of RNA was augmented to 6.0±4.3 times of the control (n=5), although the level of tonic sympathetic discharges could change in either direction ( Fig. 4C and D) . The I component was later diminished to some extent but remained augmented at least for 2 h after the transection. If the I component was accompanied by the E component, the latter was attenuated as the former was augmented by the transection. In case the response consisted of the E component alone, it remained intact after the transection of the rostral medulla. These results indicate that both I and E components of the renal-sympathetic reflex consist primarily of the medullary component. Finally, the role of the nucleus tractus solitarius (NTS) was examined in 4 rabbits by destroying it bilaterally near the obex. This portion of the NTS corresponded to the site of projection of myelinated fibers of the renal aferents in rats (SIMON and SCHRAMM, 1984) . Although the lesion completely eliminated the arterial baroreceptor reflex, the renal-sympathetic reflex remained intact (Fig. 5) . In individual animals, however, the magnitude of the E and I components could vary in either direction. The result suggests that the NTS does not constitute an indispensable site in the neural pathway subserving the renal-sympathetic reflex.
Chemical and mechanical stimulation of the kidney Renal afferents contain fibers of different modalities that respond characteristi- catty to mechanical or chemical stimulus (KoEPKE and DIBONA,1985) . We sought to determine which type of stimuli could induce the renal-sympathetic reflex comparable to that observed on electrical stimulation. As chemical stimulus, the following agents were given either intraarterially through the renal artery or intrapelvically through the ureter: hypertonic solution of KCl and NaCI, noradrenaline, acetylcholine, acetic acid, Bradykinin, and capsaicin. In case an agent was given intraarterially, the renal vein was temporarily occluded to promote its uptake by the parenchymal tissue of the kidney.
Of chemical substances listed above, intraarterially injected bradykinin and capsaicin brought about an inhibition of RNA and a depressor response (Fig. 6A1  and B1 ), both comparable to those elicited by electrical stimulation of the renal nerve (Fig 6D) . The response occurred within 5 s after the injection, reached the peak level in 13-28 s (mean 20 + 3.5s; n = 40) and lasted for about 30-100 s. The response was dose dependent with threshold doses about 0.25-1.0 pg with Bradykinin (n = 3). As to capsaicin, dose dependency was not tested, but doses of 2.5-10pg evoked responses in RNA and AP (n = 3). The responses were totally eliminated by cutting the renal nerve of the injected side ( Fig. 6A2 and B2) . Thus, the two agents acted directly upon the kidney and generated afferent signals that were It should be added that this chemically induced depressor response with sympathoinhibition was observed in 3 animals in which electrical stimulation of the renal nerve resulted in an appreciable depressor response. Actually, in another 3 animals in which the response of AP to electrical stimulation of the renal nerve was obscure and the peristimulus time histogram of RNA consisted of the I component followed by the E component as in Fig. 2B1 , no appreciable response was elicited by an intraarterial injection of bradykinin or capsaicin.
By contrast, none of the other chemical stimuli listed above given intraarterially or intrapelvically brought about any reproducible responses of the magnitude comparable to those following renal nerve stimulation (Fig. 7) . Neither did various mechanical stimulation applied to the kidney give rise to any reproducible changes in RNA or AP comparable to those elicited by stimulation of the renal nerve. Mechanical stimulation examined included occlusion of the renal artery or vein and raising the ureteral pressure up to 50 mmHg.
In summary, intraarterial injection of bradykinin and capsaicin brought about responses comparable to those elicited by renal nerve stimulation. Since these agents are known to activate nociceptors, the renal-sympathetic reflex observed in the present study possibly represented a reflex to noxious stimuli. However, the present results are in no way to exclude involvement of other mechanical and chemical stimuli.
DISCUSSION
That stimulation of the afferent renal fibers reflexly gives rise to changes in AP and sympathetic discharges has already been reported in studies using cats (CALARESU et al., 1976 (CALARESU et al., , 1978 , dogs (VEDA et al., 1967) , rabbits (AARS and AKRE, 1970) , and rats (PATEL and KNUEPFER,1986) . A characteristic feature of this reflex is marked individual and species differences in the pattern of responses.
In rabbits anesthetized with chloralose and urethane, a depressor response with a sympathoinhibition was evoked in the majority of instances following electrical stimulation of the renal nerve over a wide range of stimulus frequencies (AARS and AKRE, 1970) . In some rabbits, it was observed, a small pressor response was elicited. Within individual animals, however, the same pattern of responses was repeatedly evoked.
By and large, similar results were obtained in the present experimens. Namely, a depressor response with a sympathoinhibition was elicited approximately in twothirds of the rabbits. In case the sympathoinhibition was followed by sympathoexcitation, a depressor response was attenuated or followed by a small pressor response. In the rest of the animals, the same stimulation induced a pressor response with a sympathoexcitation.
In dogs, a depressor response was produced by electrical stimulation of the afferent renal fibers (VEDA et al., 1967) . Likewise, in rats anesthetized by Dialurethane, stimulation of the afferent renal nerve caused decreases in AP and hindquarter vascular resistance (MAHONEY et al., 1981) .
Quite an opposite result was obtained in conscious rats (PATEL and KNUEPFER, 1986) and in anesthetized cats (AsTROM and CRAFOORD,1968; CALARESU et a!., 1976 CALARESU et a!., , 1978 . In these experiments, electrical stimulation of the afferent renal nerve always resulted in a pressor response and a sympathoexcitation.
A comparable species difference in the response of AP and sympathetic discharges has been reported on chemically stimulating renal receptors. In rats (RECORDATI et a!.,1982; ROGENES,1982) intrapelvic perfusion of concentrated urine caused an enhancement of RNA. On the other hand, a reflex hypotension with a sympathoinhibition was bought about by raising the intrarenal pressure in dogs (VEDA et al., 1967) .
The present study, based on the analysis of the peristimulus time histogram of sympathetic discharges following stimulation of the affterent renal nerve, is to give a clue to the understanding of the neural mechanism underlying such differences. In rabbits, the histogram typically consisted of a long-lasting I component often interposed by an E component of varying sizes. If the peristimulus time histogram consisted of an I component only, or followed by a small E component, tetanic stimulation of the renal nerve resulted in a depressor response. In about one-third of the animals, however, the peristimulus time histogram was composed of an E component only, and tetanic stimulation generated a pressor response. Thus, the difference in the AP response corresponded precisely to the relative size of the I and E components in the peristimulus time histogram.
In cats, by contrast, the averaged evoked response consisted of an early E component followed by a postexcitatory depression (CALARESU et al., 1978) . Moreover, there sometimes occurred during the depression phase a late E component. It thus seems likely that, at least in cats and rabbits and possibly in other animal species as well, the difference in the reflex response of AP is attributed to that of the neural mechanism generating sympathetic excitation and inhibition. For unknown reasons, the sympathoexcitatory mechanism generating the early E component in the renal-sympathetic reflex in cats was absent or overridden by the dominant sympathoinhibitory mechanism in rabbits.
It is interesting to note in this connection that myelinated afferent fibers in the renal nerve did not regularly contribute significantly to the sympathetic reflex in rabbits. In cats, on the other hand, activation of myelinated afferents always caused excitation of RNA to the extent comparable to that due to nonmyelinated fibers (CALARESU et al., 1978) . A minor contribution of myelinated fibers in rabbits corresponds to slight discharges of fast conducting afferents recorded from the white ramus of the 1 st lumbar spinal nerve, as demonstrated in this study, and to paucity of this type of fibers in the rabbit's renal nerve (NIIJIMA, 1975) .
The present study also disclosed certain aspects of the central neural mechanism of the renal-sympathetic reflex in rabbits. Firstly, the reflex sympathetic response usually consisted predominantly of the supraspinal component. Actually, when the neuraxis was intact, the spinal component was observed in only one out of 51 rabbits.
Secondly, the full reflex response persisted after a total transection of the brain stem at the rostral medulla near the pontomedullary junction indicating thereby a crucial role of the medulla oblongata in integrating the renal-sympathetic reflex. Thirdly, although neuronal projections of myelinated afferent fibers of the renal nerve to the NTS and its vicinity was electrophysiologically confirmed in rats (SIMON and SCHRAMM, 1984) , the NTS was not indispensable for the renalsympathetic reflex in rabbits.
As a possible medullary site of integration of the renal-sympathetic reflex, we propose the ventrolateral medulla, an area known to play an important role in the regulation of respiratory and cardiovascular systems (MILLHORN and ELDRIDGE, 1986) . The ventrolateral medulla receives inputs from somatic and visceral sensory nerves (TERUI et al., 1987) . Those include afferents from baroreceptors and chemoreceptors as well as somatosensory fibers of spinal and trigeminal afferents. Moreover, some neurons in the ventrolateral medulla send descending bulbospinal axons to the region of the sympathetic preganglionic neurons (AMENDT et al., 1979; Ross et al., 1984) and subserve reflex sympathetic responses to these sensory inputs (TERuI et al., 1987) . It is also a site of afferent projections from supramedullary structures such as the paraventricular nucleus of the hypothalamus (SUN and GUYENET, 1986) . Evidences demonstrating participation of neurons in the ventrolateral medulla in the renal-sympathetic reflex are presented in the succeeding paper (SAIn et al., 1988) .
Finally, as was shown in a limited number of experiments, the noxious stimulus appears to be an adequate sensory modality to generate the renal-sympathetic reflex in rabbits. We, however, are in no way to exclude other chemical and mechanical stimuli to elicit the sympathetic response. For example, renal mechanoreceptors known to distribute around the arterial wall of the rabbit's kidney (NIIJIMA, 1975) may, as well, cause a sympathetic response, although their reflexogenic effect is probably less powerful than nociceptors.
